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(54) ARRAY ANTENNA SYSTEM FOR RADIO BASE 
STATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an adaptive array 
antenna system where revision of existing devices such 
as a rake receiver is little. 

SOLUTION: Amplitude and phase rotation control is 
applied to signals received by plural antenna elements 
of an array antenna 1 for synthesizing the signals and a 
synthesis signal is inversely spread in the array 
antenna system for a radio base station for CDMA mobile 
communication. A matched filter of a searcher 3 applies 
correlation arithmetic operation to output signals from 
antenna elements l^n to apply arithmetic operation 
to a correlation signal, in correlation with a signal 
sent from a target mobile station, an adaptive weight 
arithmetic section 4 uses the correlation signal of each 
antenna element to calculate an adaptive weight to make 
the phase of each correlation signal in phase, a beam 
former 5 applies the adaptive weight to the output 
signal of the corresponding antenna element to 
synthesize each signal and the synthesized signal 
obtained for each of multi-paths is given to a rake 
receiver 6, which identifies data. 
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1 

mxm i ] r i — r ^-t<Dm&<DT ^-rm+x 
^ e> ant * ti s « #■ i *§ n -r s *b n « # & -r a ^ 

Lfcflr*«^0fjeos«i'*-r nsj:iiqsHai§HE«:jisLT 

•g-fiK«-§-SriS»fit»i-SCDMA^S6iimJ-33ft 
SSSjfeSJtt^roTl 7yft^fACl3V^T, 20 

&WimfrbT l — 7 ^"r-)-^.X'(D-^/^y<^<D^^^ 

wsaftBim#iSs[acspttK i Q^m^tt^r*^ 40 

TVT'T-'i-JV^J Yfa%m±. Smil©7yfti 
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teMffig&ttu Q^commm^ 

7^7f^7i^ h fastis mmms<DT>-^-f-m 
*<r>i®Mm^(om$*BLfc\^r^%^±.x<D7 ^y--rm 

t^»)S©7^7°f>f/^ I 'f h^fiSLTW^ltS 

«f» t -t z> m&m 3 xtem&m 4 is«cd t r ^7- 
yft-y^fi*o 

[000 1] 

r ^X-^v-^-r Afi^^ifc <0 , DS-CDMA^ibiiff 
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3 

[0 0 0 2] 

S&1H:ft<Z>»lllii{f ^fAt LT, DS-CDMA (Direct S 
equence Code Division Multiple Access : fliLSc&ftfe^-^ 

V^^A<OBB*^ii«)e>*u-rv^S 0 /^/^<5CDMAiiff f£*3 

[0 0 0 3] 016 (a) (c:*5V^r, 1 ^ir, 2 

g^Tgm^-^oo" l" , " 0" SrW^-t-SWftSS 

■cfcSe in i6 (b) {CTjkirxo^mmmx^mbtix 
^AstDmtnimvtm stwjeu (2) ^77^^ 

#M Lt L* i/Mi£<fc 9 fc^/v^v^ff -S-M P t> M 
P 2 , MP.ijT/i/^Sr^fflU (3) rttfe-^/w^ 
^°;*(D#/^c^3££b##] t t 2 , t 8 *>5VM*S!gBS 

Mfah(omm^m^mL, (4) ^^i^c/c^^^ 
#-»2 lf 2 2 , 2 % \zm&i&mti<Df'f$i'r&xfim 

[0 0 0 4] ih— ^ 1 td*S^T, latt^yf F7>f 40 

(DS«») a*«FlBi:«# 

— ^X y 4 l b Srifl LT RAM 1 c {^IStS"f"^o 50 
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6 (b) ) &&mLX^/\'^s<x&ffi&^5&s<xAx* 

2 2 , 2,{^is?4t«BB*&©^-Y ^ v>r &y-?mm$<< % 

[0 0 0 5] #^X|^lSi:fc7^y#-*lS2 1 , 2„ 2 
,W:IP]-«rii^*oTi3 9, ll^ir*/M£«9ST;fctfc 
* = — KSr*^Sl£«=»— K*±<BS2 a, 7VftS 
ftfS*^l£* = -KftSlt»UTait«^S»J([«2 b, 

^^w»s:fT5^^w»»2 c msmtstiitm-^ 

d, ^ + */i4t3ewfc»<z>*JiSrtT5*JI«B2 tttt 

»©fffS:E(ELfct)©^ I + j Qtt^i 

I - j QtM 0 

[0 0 0 6] Hi 7tt^-Y^*^«JMttMH"C*>9. 

3 7 te^ib^oj^ffr^T^ 3fiiM©7>'ft, 

*5«JMB5, 2ftt*JM», 2f tt***«Srffl*-r 
rs^sfs - ^ I s | 2 oc £ 

fccoi-rnfie^*^. sshl«2 f tomtji* 
rr=ser=s i { i««s 

«2 f fahu^mm^nr-m^-s tmbnzo ^ 

T, H!l 6 (a) ©«i»2eRt;*J|»2fttift 

i-iS Cfc ^ >r ^^/-gp 2,-2 5 -^/u^/n 

*m^M p p s *ci^^ ^/n-f'j v m x htitz&wift 

[0 0 0 7] <h^6T\ DS-CDMAg^^^iZ^iimV^X 
TV^^ 0 ir^^— rv-T^irtt. 3 6 0°^HSrI»[ 
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5 

£ft±-t-£i£fl?i: U7^f-{^7^ryft (aa 

A:Adaptive Array Antenna) i/^ TJ* <£>W2u> dfl^^fT 

^giSt5i#^j:ot, locDir/W^K^-C#£^ 
[0 0 0 8] AMv^7^A£DS-CDMA^S&3tff UX7"J*<D 

mmmmm^Mm-r^Mmt Lxm^xm technic 

AL REPORT OF IEICE, RCS96-102 (1996-11) TDS-CDMA 10 

DS-CDMA»»iS« ^ri^(7)S*MT + *)^ ^ 
bft tt*uift £>T, il^<z>DS-CDMA^ii)iiff ^7 

[0 0 0 9] 

[^mt^Ht^SI] DS-CDMA^ 

nam ^^^o«i*K*jB(^i4iiBS:w±t-s*^«* 

(OAAAv-^x^^, 2ife/g3£B<^<^T£AMffl(^&0 

$;ft;fc:fc<Z>"C*>!9, iiS^DS-CDMA^ibiimv'^-r^co 30 
7nyFxyffl t£AAA v-:* x A ^9At # 5 £ ~T 

K^y-KfftKTXXT^XS^-f F^LT« 
CO ^ gff mi^W. X- 6 r t ft < AAAi/* ^ ^ T* 

M\ 7 1/-7 y 7 tco#7 y 7 1*^ T^ff Ifdf 
[0 0 10] 

J:tttf, (1) r^^-^S^^^tti^ff^-^tS^^ 

W^fcftH-rs^Sk. (2) ^T^^^ftHW** 
/Hvvt\ Rftffiiiff-g-SrHfflfb-rsfcfe^ryx^-rX 50 
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^>fhS:igt6m (3) #7y7tI^Sl:S5S 
ffl*«»^f^ffl**T^*-t-S*a, (4) ^j£{f^£ri£ 

tessc Lt7- * <Dmn%rt 5 r u-r >-x 

^&<-Ct, S^^^tt^AAAV^^A^co^fT^:^ 
[00 1 1] X, ±ffiK)Btt»2 0*M^J:tttf, (1) 

*«#i:ttH-t-6«B8m*Sr*»"r**a. (2) «B*£ 

»J*-*-5*J*tt* 0) §i^^7^ry7t*w 

^stsm (4) mK*-&rt#»a>&a*i-5«€-K. 

fcWfc7>-7y7t^7Ai:J; 9I«S 
ti5 0 M^7i/-7y7t^7^iati(t Sff x 

<> 7^-K7t!7-FW^7^7^y'?x^f^ 

Sifi^^^SAMv-^x^^^^fT^r^A— X^ 
[0 0 12] X, TXXt^X^^ HHK^Stt, ^ 

left 9, AAAi/^^A(Ot"— AffllW©»ftSr|fi]Jb-C* 

BB«#©ffi*S:Wft-ffci"Sr i L^t>, 

c0^tt^rfflV>TTXX^^Xl>^>r h^^ra-i: 
(dJ: 9AAA^7 L AJJiJ:5«fl«i»ftS:ffii±"CtSo X, 



(5) 
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[0013] 

[»W<0*tt<WK*Bl (A) *^W<£>«EPi& 

l 1 -ln^tTV^§ 0 2 1 ~2n^ff(HlSS (RV) T 

F«»«:I F«F^H«[***U, <2)o^T\ ffKftH 
»"C!praffllft*SrfTo"C I , QM^WMfcU (3)«M 

£o ft, A/D«*SrfT5ia«ttffSEail»0«rftif1* 

-7*7^4 V*tir%1rZ>Tjr7T4 7V*>( hmW& (A 

wc) , ster^r-i*? 1 ?^ n»*SfB4"e#b*tfc 30 

XI i (t) = I li+jQl i = al i (t) exp [ j ( a i (t) ) ] 

X2i (t) = I2i+ jQ2i =a2i (t) exp [ j ( a i (t) + A 0 ,) ] 



5, ^-^Sff^6f^-r^/WS(^tte>tl,T^5o 

[0014] tr-^-r*B3M\ (i) ^y^raffl^-f 5 V 
^iBffiWIHiiaE^-^Sr^y^h^^^ (MF)» 
■CftllftJi^J: 9-^— (2) ^T^r-^lff 
^S«Lfc«*^6>ftl!im^Sr*ft, (3) ^ffiSfft 

[0 0 15] ^5@l<7)ifilciatllt 7-<-K7t 
\s— 9 Sff «8 6 l-fa & 3>SHE * iti* fc & 

*5tt^smm^ffiBam-^xii(t). x2i(tK • • • , x n 

i (t) vm 2 <d X o * y ^77yft^t5 £ J: 



(1) 



Xni (t) = Ini+ jQni = ani (t) exp [ j ( a i (t) + (n-1) A0,)] 
ani(t) : nf lOTyft* i #@^-f^^fgb 

fc«*©«BB«»<z>««<i=i, 2, • • k), 



fch&m Lfc«*^«B«#^ffi*a (i=i. 2, 



[ooi6] mmm^-t LTd)a:^**s3aftttEJiT 

9 H2 (a) <z>6, 0^f^I«fc9^i^- 

l o *T*(7>Sggffi0, 5, 2 6, • • ■ (n 



d * sin 0 

6<ft©r v^-^-^^ 1 2 - 1 j^mmmmirz * -e^w 
# a cor ^^^t- t 

A 9i=(2 7c/^) • d *sin0 *sin? 

(n-l) A O^ffiffiUdS^C-So ^1^*^ #T>^^^ 
^<DS««#J:9**6ffiBBfB#xii(t), X2i(t). • • 
XniW^lSgcorv^^^i^Sip^-T^i: 



i*tSo 

[0 0 17] (B) Hlfeffil 
(a) 3:#<7)flWt 

Ei 3 \ttmw<DT u—t isy~r^*y- acq— mm&m& 

2nfiS{f0SS (RV) T*fc<9, 



20 



tV^5o rtb^TU— T^-t-lS:0 ? ^miHlSS2 1 — 

(2) Tp^j^v^ h^mm 

[0 0 18] AYSTP^T Vm%^ (AW 

c) T-&9, ^-rSi5 3 J: v«ife£inz>-r/i'^s<x<o 

Tp-f^r^C?*?^ hWi 1( Wi a , •••Win (i=l,2, K 
s<*(D&/<*mZ-Wttf hthf- fcT— J* 7* — ^X&> 9 , * 

Yn i (t)=Xn i (t) • X*li(t)=ali(t) • ani(t)exp (j((n-l)A0j) 
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* £^ MVi 1( Wi 2 , - -Win (i=l, 2, •• - K) 5 
ni©*(SMP,-MPn, ftttSJ^W^SrAngL"*"* 
JPW§ffAD£WLTV>£ 0 6f*il^(DDS-CDMA(Ol/— 9 
*« $S(RAKES{f ») 9 , B 1 6 ( a ) fcl«-ttft*4: 
*LT*S9, 6,— 6 s tt7>r^— 7fi#^^>-^f 

(1) t-A7t-v5 I -5^bA^t5<f^ra^ 

-KS:*lH.raSa:*^«afB:«lfc«B. (2) 

[0 0 19] (b) It— ^ir«fB 
1^— ^§B3 M&^T, 3 1,— 3 Inftvyfh7^/U 
* (MF) -tix^tbT^^ai^ li~ln<DS 

(DA-e^-TffiBBfS ^-Xli(t), X2i(t), - - Xni(t) 
£tttti-r£t><^T-fc£ 0 3 2tt^-XJlW»"e&9, (1) 

— ^fit'** <&«W«fB* (2) SI«3 3^Mn 

m-^Xli(t), X2i(t), • • Xni(t)<^9^S*m;>3<7> 

^mm^mm-r^mm. <3) jRjiwte^s^sr-s- 

g&3 znTp-fTsC?*?^ h«*«4a»fc#«LT* 

[0020] ( c ) ra+Hfb-*-* fc«*»aus«» 



(2) 



(H2^J: 5i3 



Y'niOO^aliOJ -ariiWexp H((n-1)A0J) 

Xn, (t) • Y'n, (t) =al f (t) • an, (t) 2 exp [ j ( a i (t) ) ] 

[0 0 2 1 ] r <D (5) 5G<Z>{f -5^2 1 # ^(Dr^^^rm^ 
o*aH«»xii(t)tffi**s-ft-rSo ^iJ: 1 ?^ <2)5t 
1^*3 tt 5 Xn, (t)S:IIHJ!kX2,(t) f X3 t (t), •••Xn-l i (t), X 

n,(t)i:t5^itJ:5, (4), (5)SCteJ: 
ri t (t), r2,(t) f r3 f (t), •• •jn.tt) 

W„, W i3f W a , •••,W i n 



^ A 6 i= (2tc/A) • d 'sin^i'sin ? t (3) 

(2)SC<z>Yn,(t)©**#»rh,(t) ^tfJI-rs 

"(4) 



(5) 

[0 0 2 2] £Ui <fc 9 > S^SP 3 3 tt-e/^^^^ftiO 
Yl,(t), Y2i(t), Y3,(t), --sYnid) 

r^^x^^^^-r h«»»4tt^ne,A***tfcYi 

,(t), Y2,(t), Y3i(t), •••,Yn I (t)<Z>**#ta: 
Y'ljCt), r2 i (t), r3i(t), •••,Y*n,(t) 

w,„ w 12 , w„, ---,vr l n 

t LTt-^7^--v5 1 |CAMa o t* — A ^ ^ v 
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5 tteM&Wtwmy ^^r-rm 1 ^ i 1 n^m^m ^(B 1 
b 

w„, w„, w 13 , ....w* 

Sr*£U if U t ^ Sit i 6 (Of 1 f 

m<D7<< 6. fcA^rTSo 

[0 0 2 3] IrI«M, 3 te^Vl^^O 

|g2 x ^3 • • ^K/^o^>f^y/t«(2)^J: 

Yl,(t) t ¥2,(0, ¥3,(0, •••,Yn 1 (t) 

b 

Wu, W, 2 , W, 3 , -..,W,n 

(i=2— K) LT t^7^— 7 5 2 — 5 K MA;fr U 
-lnC0tti^ff-^(^2~^K#@(D^/V^ o ^m-^) 

^t^etir^T^^^^ b 

W,„ W„, W,„ — ,W,n 

(i=2-K) Sr*H U SR»«*Sr^rilLru-^Sfll«6 
# 7 * 6,-6 ittA^W^^aSltlRffljaBSrMii- 

<5^T" gft — * <£>I8B'J£rfT 5 o 
[0 0 2 4] K±^J:5{--r*tfi, ^r^x-J-St^ttl 

H4I4K^ g« « 6 ^ off #««rtt Wy^7x- 

Or 5 5 K ^ btti^-r^^^^cofg^-^r^Sg S A 
D UTloc^ff -g-lftT L X* 9 Sff » 6 (CiH^ 

[0 0 2 5] B5I4 W^$««6^ <Offi-^j»S:»e>-r 

^«SADtMl, L^SS. AD=2W<— ^ 
ADCT*xi^/W^&LTlO(D{f LT*U— ^ 

^A-"CfTV\ *^>fn^^^ hSrDA^ y/< — ^DACT* 
rtn^l«LT7tn^t-A7^— 75/ 

Hij/3SrT"f o^**tr— ^5/ —5/ {-A 
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^"fSi:*^, ttittSf««m*«:ADaE*LT^-^ir 
f, ^MtlADny^-^ADd-ADCjtAD^ 

[0 0 2 6] (d) l^ttfb&a^n — 

l^7^±of^ffiftffl»i-^tt5^-^^^&u ? r^ 

^ /t^ 3 1,-31 ntt, * i If fa fegff Lfc#T ^ 
T^lSf^l .-ln^ff^i OftBiff-f-Imi, Qmi (m 

20 tt«^**<z>«Bi«-5-S:f— ^ LSW Sis 3 3 fcii*ni-£ 
&Tiy7i o 3) Q SiSiwyrt^Wf 

Dl §P3 3 (I^/TtSo 

[0 0 2 7] 8kHttt3 3tt*J|[BH*&»«^J: 

Yl,(t), ¥2,(0, Y3,(t), .--.Yn.ft) 
£;fctf>T, T^T 1 ^^?!^ h*JWM KlA^rt-5 
(^1 0 4, 1 0 5) 0 T?-7*T4*7*?=.<< bm 
30 ^^4^^tbbA^$n^Yl,(0, ¥2,(0, ¥3,(0," 
sYn,(t)©«**« 
Y-l,(t), r2,(0, r3,(0, -",Yn,(0 

W„, W ttf W B> ^-,W,n 

6) o JK«. ^c7)-7/l/^/^^ff ^(^^LTif-^-ygp 
3, T4f^47t?=K4 h«»SB4tt±IE»a*«l5ig 

-To 

[0 0 2 8] ( e ) S®*MSrff 5 RtSftO^^^ig/S 
40 Sfjffl] 

rrt^^SrfiW^StSo L,^U 12 8 (a) 

*»srHiwafif-rsjfe*asfc5 0 ^^t% ms (b) 
fc^o «TT«^^w^o^tuiwt§ 0 (2)S:oy 

n,(0«:ffl^T#n(^/C$^cMYl,(t), Y2,(0, 
50 Yn,(0^5R^, »C5t 



(8) 

13 14 
C= [¥1,(0, ¥2,(1), Yn,(t)] T (6) * ^(D X 0 **»*fT«l«r*fiR-r*o 

T : mm [0 0 2 9] 

<XM,(t)-Ili(t)> <n, (O-Ui (0> ■•• <XM ; (t) -Xn : <t)> 
<X*2i <0 -XI. (t)> <K*2i (t) *X2, (t)> — <X*2, (t) -Xn» (t)> 
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R(t) = 



<X*n t (t)-Xl, (t)> <X*n ; (t) -X2; (t)> 



<X*n 4 (0 -Xiw (t)>J 



(7) 



7^-17— K*J»"C# 5^1 fc^SI* Six, *<Z)J:5ftr/w 
=/y x^^Mi: ttjs»(o*iRi»*at*f Wbife (dc 

W=R-'C* (C T R" l C*) M H • • • • (8) 
H=J=fej*lx^^^^ (r^^=l) COX 9 i-^*6<5 r 

tds-etSo 20 

[0 0 3 0] ££oT, ^g-^— If®. #-^/l^v*;* 
^ !7— KfW»^T?# S t>^"C*>ixtf*«M^*l]ffl"C 

DCMPfcKjesjxSt^-cttftv^ j*h *»tktrOTR 
U- J* i-ffi v ^ 5 ^rp]ftim-< ^ h /i- c \% (2) 5t*3 j: (6) sCK 

^J^</u h/wafr^ h/K^1fi**acoB8«^*> 9 , -*x 40 

ft&\R*±&-tZ>Zt{zXV , Lfc«G>;fr|R]«l# 

[0 0 3 1] H9ttDCMPJJiJ:5ajeffl«ico«La7o— -e 
fc£o "^s^ h^^/U^ 3 1,-3 lntt, m i ^-—9*^ 

e>a« Ltc&T yr-rm* 1,-1 n^ta^m # ± 9 tang 

ft ^ I mi, Qmi(m=l— n)£r®ttl L (^f^2 0l) , 

ov^t\ (i)5t<z>ttiiifS-g-S:#«>£ (77^^2 0 

2) 0 3 2tt«^**<0tefl|«#*lh-^L 50 



*BB*6^>f 5 V^&*g^g(S3 3 (£»7jrr5 0 ®»IFP3 3 

-tZ>(XT^72 0 4) 0 Mfc*3Ml5 3 3tt(7)SCJ:0# 
TV^^T-^tBSim-^XlKt), X2i(t), • • • , Xni 
(t)SrfflV^#»tf:fifWRS:**U *IrU**x* bA> 

cat/^^fTWRSrr^x^-rx^*^ his»§p4^ 

A^Jt5 (^^^^2 0 5) o hm 
4 tt (8) 5£fc X 9 #T fT+m+ttfotOT ¥77- 4 
h^mW^xmtfir^(^ry72 0 6) o » 
8L ^-r«fB3, 7^f^^?*^ h2gS3$4te_t 

[0 0 3 2] ( f ) sp^t 

isistfAsztizm 1 o icm-i- x 0 \z.i®M\?-? tmm& 
3 3ft (c) <Dmmk^&frft<Dmfcfflm^&i<^x 

(4)*<0*||[*tt*^^#/HRfT*oT*(0¥iS««:* 

tt¥iSttS^fflv^•c(4)a:<z>«J|[SrfT*v^ % 

(e) ©fi«ffl»&#5Httfb<^fc^ 
Ttt, (6), (7)^<Dmm*{£Mi/^y$^mft&^XZ:<Z) 

[0 0 3 3] (g) im%t 
Y\X 

exp[j(-A0 J], exp[j(-2A 0 ,)], • • exp[j(-(n-l) 
A0.)] 



(9) 
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[0 0 3 4] ^±£9, ^ryrti^i^incoffl^ 

{f^Jl^^SftHff-^XliUh X2i(t), • • • , Xn 
i(t)<z>5*>. Sm^^^i^vMig(c:2ffi^omi-b, # 
JH^ot^-tn"P*b2o<©«B8ft-^«:fflv^T(2) 5£<£>S5 
J»S:fi L v^^ffiffi|gS:*«>5o U^5«, #»fc<S«fg 10 

[0 0 3 5] @1 lf«M3 3^A0ifffi*l7n * 

A 6 = (2 A 0 n* a+A 0 «■ 0+2A 0 »• 7 

it*^#5o ^ h^/tTW»J|t»3 3 f ttsp 

h/K fT^J^Sm-T^o 20 
[0 0 3 6] (h) t-A7t-; >^ 

btiz>o ba>u mi 2 (a) i^-r j: 9 i^i?^ r 
mi 2 (b) tt*i-J: 5 tr— tjtj: 

h7^^ (MF) -era»|jSaUS:fT*5o 30 
[0 0 3 7] 01 J*7 * 

tffi-t®ft\azm—ft^r%tt^x\s^z> 0 mi 3 (a) m 

3 4 filf — J*3tWtZ>tz.#)<D If — 3 vt% 

■^y^ 31^3 ln^B&aidKfrtfettTV^ 

«^J:9ffl*-*-<5££lc:J:9. 4o©7yft*?#l 

-#4l!i««»l:Bl2 (b) fc*-Tif— 

f£fc-£& 0 3 5(iv5/f f7^;^3 1 l ~3 1n(7)ft 

i^a»tte>nfciatf— A7t- ^-t?&sk tram -^£>7c 40 

&<z>-t?&5 0 r<z> J; 9 it. tf — $ — ^ <b iS5 tf — 
*-^*Wttfh^t\-£K>, tf— *:7;*— * ^^icX V 

|nj±i"5r idST?*5o If— ^3 4W\ Ell 3 
(b) IdTjrf J; ^(-^^ yf36a-36 f J: «9 



»BB¥l 1-274976 

16 

* — ~C\ 4*^T>7"^a, b, c, dcog^ &:7jH- 0 

T>-^^^F^(§T*a-b-c-d^I(i^iE^J^n 
tv^o a^£4§£\ Plifl i#B~— iPa^ffig^ 

w</i^a >c >b > d<Dmx*&>Z>h<nt1rZ> 0 MtfL^ 
3 3 afciy*;*»&g|S3 2^bOSW{f-^^S^V^T§:m 
W</l^i^JI[I^2{@^Oa, c : c, b : b, d iijfi 

So Ol^-C, SI@gP3 3b,-3 3 b,tt(2)*(7? 
Slg^fToT. a-cOff^{4fflM2A0 iI > c-b 
f B ^fiffliA0 ih b-dfH<Z>ffi«Si2Ae a &#» 
£ Q #Ct-> *JMB3 3 Cl -3 3 c 3 ^a^2oOTy 

y (a>/3>v) £ixfea**lMriE#flfcfti£2 
A0n, A0 i2 , 2A0 B |:*»t6o *J|L»3 3dld: 
#*»»ffl;*J&*J*U ^*SP3 3 ett*iS;^«Jf 

/(2a + j3+2y) (9) 

X, B*L*V\$S, jgtf— *;7*— ^3 5<^«J#«f*& 

tf — J*7 d <t |p]13!t£&o TV^<5 0 

[0 0 3 8] il 4^t^7^— r^MTfc^o 
If— ^TV^^T-^tU^fff^-x.— xn 

s r ^ x y> zth^timfewmfojjm £r*i-s n m 

<Dt*—J* l ~MSr«ftft^J«i-So SB i ^ ( i = 
l~n) Wlf^yJi, n*^r^-^^cr»Sffffi^- 

y.= IW M • x k (k= 1— n) 
[0 0 3 9] 

^Sfcft, u--^$m»fcftf6>©*3E«riP*.Sri:*< 



(10) 

17 

[o o 4 o] **WJ-<tnfi, TPzfTJZf*?^ b1% * 
Ktr— .ASriPitts J: 5(--e^, r^JSm. *iJ#ft±> ^ 

?*r4?*?=.4 bfltw^att, ^faffi*^ f^cri; 

JfrTS r £ It J; 5 AAAi/^T" Al^ J: S«JW»«SrrRl-b"C 
[0 0 4 1] #3BWKiJ:*Wi* &T>'7 L *rmi-<DtiiMn 20 

i-jeK lifc**f+tt Srlfi Lt¥%tS r ir J: 9 Pg§T 

AAA^^-r^o*J»3RtftS:|Bj±-r?#5 0 

S^J£LTj^i-r fc^J;9, h9fc s>^ LTfcAA 30 

[h 1 1 *$&w<Dwmmwmx&>z> 0 * 

[014] 



«MH¥l 1-274976 

18 

[0 2] y=77Vft©RWHt*)5o 

[El 3] ^^m<DTU— T ^T-ri/X J rM><Dffif&mT~& 

[04] *3BM^TU— r^^V^^ixC9S^WI"t?fe 

So 

[0 6] ^W^TU-TV-r-^V^^AOlE^SiJ^^ 

[07] mmtwmyv- (ammw) x&& 0 

[0 8] ^p*tt»BEKWH-C&So 

[09] mteitsikmyv— m^Rx^mmmm) x&> 
[010] famm^coMx&Zo 

[011] AflJW^P^So 

[012] r t^— t^t-t<o±? # — 1*9^*3**5 tr— a 
[013] t*-^^^— ^&tw£tr— ^7*— v^ix. 

fc^-^<^#|j&0T'fc6 o 
[0 14] if— A^^— ^<o«fiEB|-c*>S 0 
[015] FFT(Ci5t^7^— vt'feSo 

[016] «*ou-^s««(^ittwia-cfcSo 
[017] ^-r*/ismj£$iwmwmx2bz> 0 

l • • 7^7yrt 
2 1 ~2n • • gfflElK 
3 • • 1J— ^*8B 
3 1 ■ • -vytf-V-? 4 As9 
3 2 ■ ■ ^*3itRtt 

3 3 • • 

4 • • r^zf^*???^ hmnu 
6 • • u-^^mm(RAKE^mm) 

[015] 



(11) ftMW'l 1 -2 7 4 9 7 6 



imi) 



[B2] 



IH4] 



(a) 



u -OS 



J s 



5 

a: 



ee 




11 12 13 14 





[B6] 




[07] 



(a) 



I 



101 



Xmi(t)=Imi+iQmi 

ramKt)exp[i( ai(t)+(m- 1 ) A $ i)] 



3*83033^*1) 



Ymi(t)=Xmi(0-X'l(t) 

=a!i(t)-ami(t)exp[i(m-1)A 0i] 
fcfttt(m=1~n) 

r 



,102 



_103 



104 



ffHf LfcYmi(t)(m~ 1 ~n)£ — 105 



Cb) 



Wm=Vmi(0 (m=1~n)£ 



-106 



[08] 




^7 ^ izL ~^ 




(12) #M^1 1-274976 



[B3] 



[B5] 



#£fijl tor T> x^>X TJ+<M*8m 



is—* 





[09] 



Xmi{t)=Imi+iQmi 

=ami(t)exp[j( or i(t)+(m- 1 ) A 0 i)] 
gfftJKm=1~n) 



C=CYU(t). Y2i(t).- - YnK0] T 

YmKt)=Xmi(t)-X*Kt) 

=aIi(t)-ami(t)exp[j(m-1)A Si] 



I 



-202 



-203 



-204 



48BB{S^Xfi(t)-Xni(t)€fflU-C 
(5)^0>*^«tfT«SifiKL-C —205 

T 



i 



-206 



(13) 



iftfflSf 1 1 -2 7 4 9 7 6 



[Hi 0] 



[in] 



[0 17] 



r 



'8 



St 1 



r 



1 



1113] 



« qx 



IS 



~vr cm 



m "75" U 
U II o 



ii 




(14) 



1-274976 



[Ell 2] [Hi 61 



T U - y >^^©-b ^ * If- Affiles fc^RAKEglMOTBiES 




7o V S*Z)JRt 



<72)*W# ffi# IE* (72) #w# BR 



